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The	 conversion	 efficiency	 of	 radial	 junction	 cells	 involving	 hydrogenated	 amorphous	 silicon	 (a-Si:H)	

absorber	layers	has	continuously	been	improved	in	the	last	four	years:	4-5%	using	In	catalysts	[1],	6%,	7-8%	and	
9.7%	using	Sn	catalysts	[2-4].	An	advanced	tandem	structure	based	on	the	same	radial-junction	silicon	nanowire	
(SiNW)	architecture	is	now	being	investigated	in	the	framework	of	the	ANR	project	“SOLARIUM”.		My	thesis	work	
aims	at	fabricating	of	tandem	radial	junction	SiNW	based	solar	cells	combining	a-Si:H	and	microcrystalline	silicon	
(µc-Si:H)	materials.	 In	parallel	 to	 the	ongoing	optimization	of	 the	bottom	cell	 (p-i-n	SiNW-based	µc-Si:H),	we	
explore	new	strategies	to	control	the	size	and	the	density	of	Sn	catalysts	in	order	to	fulfill	the	requirements	for	
the	growth	of	tandem	structure	illustrated	in	Fig.1.	A	review	of	the	key	processes	involved	in	the	fabrication	of	
the	tandem	radial	junction	solar	cell,	including	the	control	of	the	catalyst,	the	growth	of	SiNWs	and	of	absorbed	
layers	will	be	presented.			

	

	
Figure.	1:	Schematic	illustration	of	a	cross-section	of	μc-Si:H/a-Si:H	tandem	radial	junction	solar	cell.	

	 	
We	 gratefully	 acknowledge	 financial	 support	 by	 the	 French	 National	 Research	 Agency	 within	 the	

SOLARIUM	project	N°ANR-14-CE05-0025.	
	
	

	
[1]	 L.	Yu,	B.	O’Donnell,	M.	Foldyna,	and	P.	Roca	i	Cabarrocas,	“Radial	junction	amorphous	silicon	solar	cells	

on	PECVD-grown	silicon	nanowires,”	Nanotechnology,	vol.	23,	no.	19,	p.	194011,	May	2012.	
[2]	 B.	O’Donnell,	L.	Yu,	M.	Foldyna,	and	P.	Roca	i	Cabarrocas,	“Silicon	nanowire	solar	cells	grown	by	

PECVD,”	J.	Non.	Cryst.	Solids,	vol.	358,	no.	17,	pp.	2299–2302,	2012.	
[3]	 S.	Misra,	L.	Yu,	M.	Foldyna,	and	P.	Roca	i	Cabarrocas,	“High	efficiency	and	stable	hydrogenated	

amorphous	silicon	radial	junction	solar	cells	built	on	VLS-grown	silicon	nanowires,”	Sol.	Energy	Mater.	
Sol.	Cells,	vol.	118,	pp.	90–95,	2013.	

[4]	 S.	Misra,	L.	Yu,	M.	Foldyna,	and	P.	Roca	i	Cabarrocas,	“New	Approaches	to	Improve	the	Performance	of	
Thin-Film	Radial	Junction	Solar	Cells	Built	Over	Silicon	Nanowire	Arrays,”	IEEE	J.	Photovoltaics,	vol.	5,	
no.	1,	pp.	40–45,	Jan.	2015.	

	


